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The size of household in Japan is shrinking because of the 
growing tendency to delay marriage and the aging of general 
population. What stands out especially is the increase of 
one-person households. We use the micro data of National 
survey of Family Income and Expenditure of 1989, 1994 and 
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1. Preface 
The lifestyle of Japanese household has changed a lot over the last 
five decades with social and economic development. One notable trend 
is the dwindling size of an average household. Census reports that the 
average size of a household decreased from 3.41 persons per household 
in 1970 to 3.22 in 1980, 2.99 in 1990 and 2.67 in 2000. 
The increase of nuclear families and the sharp decline in the birth 
rate considerably affected this situation, but what stands out is the 
increase of one-person households. 
In the past, single person households were observed primary among 
persons who finished school and lived by themselves until they got 
married. They were considered as rare cases. However, growing 
tendency to delay marriage or to stay single raised the number of one-
person households not only in 20's age group but also in 30's and 40's. 
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Table 1 Portion of the one-person households to al households 
1970 1980 1990 2000 
20's 53.8% 58.7% 67.2% 67.1% 
30's 7.5% 11.8% 18.4% 26.7% 
40's 6.6% 7.3% 11.5% 16.8% 
Source: Census (Ministry of Internal Affairs and Communications 1>) 
Table 1 shows the recent change of the percentage in the one-person 
households among those generations. 
At the same time, rapidly aging population enlarged the number of 
aged one-person household as well. Japan is the country with the 
highest longevity in the world. In 2000, average life for male is 77.72 
(65.32) years and 84.60 (70.19) for female. (Numbers in parentheses 
are life expectancies in 1960.) 
As a result of these facts, the Census of 2000 reported that the 
number of one-person household in Japan is 12.91 million, which 
accounts for 27 .6% of al households. 
To grasp the situation of one-person household accurately is 
imperative because their ratio is significant, and their spending patterns 
are believed to be different from other type of households. The state of 
unemployed aged one person household is also crucial in conceiving 
the future social welfare. 
We use micro data of National survey of Family Income and 
Expenditure that is approved for use2> to understand the expenditure 
behavior of one-person households. 
Last year, we used micro data of 1999, to examine the characteristics 
of one-person households and estimated expenditure elasticities of 
commodities of classification by use (Hashimoto (2006)). In this article, 
we change the setup to enlarge the analysis in following three ways. 
First, we use not only the 1999 survey but also 1989 and 1994 surveys. 
We try to understand the attributes of one-person households, such as 
sex, occupational state, age-group, income level, residence ownership, 
etc., and their transitions over the year. Second, we analyze expenditure 
data classified not by use but by commodity item. Third, we treat the 
problem of zero observations specifically via the methodology of Fry et. 
al.(2000) and calculate elasticities in the MAIDS (Modified Almost Ideal 
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Demand System, Cooper and Mclaren(1992)) framework. 
The composition of this paper is as follows: In section 2, we describe 
the data for empirical analyses. In section 3, we study the one-person 
households in Japan from various attributes, such as sex, occupational 
state, age-group, income level and residence types and so on. 
In section 4, we explain the model and tools we used to estimate 
elasticities in this paper. We take care of the zero observation problem 
via the methodology proposed by Fry et.al.(2000) and use the framework 
of MAIDS (Cooper and Mclaren(1992)) for estimation. Empirical results 
are described in section 5. Besides the expenditure elasticities, the 
background and circumstances of the households under zero 
observations are examined. Section 6 offers a brief summary. 
2. Data 
The National survey of Family Income and Expenditure (hereinafter 
called NFIE) is conducted every five years since 1959 by the Statistics 
Bureau, Ministry of Internal Affairs and Communications. It covers al 
parts of Japan and al categories of business豆 Itis a comprehensive 
inquest for households'expenditure, saving and debt, holdings of 
durables and possession of properties such as residence and land. To 
get detailed results which can not be obtained by usual family surveys, 
NFIE investigates considerable numbers of households to capture the 
household's characteristics by their age group, income level, inhabiting 
districts, and so on. 
The survey is conducted in autumn and the number sampled is 
around 60,000. For example, 54,792 general households'4) and 5,002 
one-person households'data were collected for the 1999 survey. 
In section 3, we grasp the characteristics of one-person households 
and their transitions of attributes, such as sex, age-group, occupational 
state, residence, income and property state by using NFIE micro data 
of 1989, 1994 and 1999. 
3. The characteristics of the one-person household 
3.1 The number of households 
The sample number of households in the provided data5) are shown 
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Table 2 The number of households in provided NFIE micro data 
Data 
One-person 
General household Total 
household 
1989 3,294 44,773 48,067 
1994 3,782 44,807 48,589 
1999 4,012 44,537 48,549 
in Table 2. 
The increasing percentage of one-person household can be read 
from this table (6.9% in 1989, 7.8% in 1994 and 8.3% in 1999). 
In this paper, we focus on the behavior of one-person households. 
3.2 Age and Gender compositions 
The age and gender composition of data is shown in Table 3. 
The gender (male vs. female) distribution shows a ratio of four to six 
and this tendency varies litle over the years. 
Next, we take a look at the age composition. Figure 1 shows age 
distribution6> in 1999. In table 3, age is divided into three goups乃youth
(under the age of 35), middle age (35 to 59) and the aged (60 years old 
and above). This division is marked by color in figures. 
As a whole, many of the one-person households are distributed in 
the youth layer (under 35 years old) and aged layer (60 years old and 
above). Looking at the change over the ten years, the ratios of middle 
Table 3 Age and gender compositions of the one—person household 
Data Male Female 
under 35 35 to 59 above 60 under 35 35 to 59 above 60 
1989 1347 894 292 161 1947 546 463 938 
(40.89%) (27.14%) (8.86%) (4.89%) (59.11%) (16.58%) (14.06%) (28.48%) 
1994 1499 962 329 208 2283 493 511 1279 
(39.64%) (25.44%) (8.70%) (5.50%) (60.36%) (13.04%) (13.51 %) (33.82%) 
1999 1591 909 405 277 2421 442 512 1467 
(39.66%) (22.66%) (10.09%) (6.90%) (60.34%) (11.02%) (12.76%) (36.57%) 
change rate —3.02% —16.52% 13.88% 41.26% 2.09% —33.54% —9.21 % 28.41 % 
magnitude 
—1.24 —4.48 1.23 2.02 1.24 —5.56 —1.29 8.09 
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age group remain consistent at 23%, while those of youth decrease 
sharply from 44% to 34% and those of the aged jump 10% point to 43% 
conversely. 
We now examine the age composition by gender in 1999 (Figure 2, 
dotted line shows the location of mean.) 
For Male (upper stand}, one-person households centers in one 
location, the youth layer (under 35)鑢 Thenumber of persons in middle 
age and the aged categories (35 and above) are uniformly small in 
numbers. It is different for female (lower stand), where fewer one-
person households are distributed into the youth layer and many are 
into the aged layer (60 and above). Age composition for female is bi-
modal as a result. 
Next, we examine the transition of the age composition by gender 
from table 3. From 1989 to 1999, the ratios of middle age group are 
consistent at 23%, but male ratio slightly increases and female one 
slightly decreases. In youth, both male and female ratios decrease 
remarkably (5% point). On the other hand, male ratio increases a litle 
(2% point) and female ratio makes a marked rise of 8% point in the 
aged layer. The increase in the aged categories is mainly explained by 
the addition of female seniors'. 
The decrease of single households in youth may look inconsistent 
with tendencies described in preface. However, the result of the 2004 
Household Census shows similar tendency as our observations. 
According to the NFIE data, as shown ir section 3.3, almost al the 
households in the youth layer are on the payroll. Meanwhile, a wave of 
"parasite single", young unmarried adult living off his/her parents is 
more evident in Japan. More young people remain single longer 
because of the growing tendency to delay marriage. However, the 
decline in work motivations (typically shown in the increase of NEET) 
and the increase of nonpermanent employee (so-called "freeter" Gob-
hopping part-timer)) make living alone difficult for these young people. 
The percentage of youth that live together with their parents is fairly 
high as a consequence. The ratio of the youth layer in NFIE data is 
considered to decline in response to this situation. 
Household Census is done by the National Institute of Population 
and Social Security Research every five years. The result of 2004 
survey shows that: 
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Table 4 The rate of youth living with parents 
Age 25 to 29 30 to 34 35 to 39 
Data 1999 2004 1999 2004 1999 2004 
Male 58.3% 64.0% 39.0% 45.4% 24.0% 26.5% 
Female 51.3% 56.1% 22.9% 33.1% 15.7% 19.8% 
source: Household Census(National Institute of Population and Social Security Research) 
i) The overall size of households continues to decline. (2.9 persons 
per household in 1999 to 2.8 persons in 2004) 
i) The percentage of single households remains at 20.0%. This rate 
is similar to result of the previous survey. The change is in the 
shrinking of youth layer and the growth of old. 
ii) The number of young generation living together with their parents 
continues to increase considerably. See Table 4. 
iv) The rate of living together with aged parent continues to decline. 
(58.3% in 1994, 52.1 % in 1999 and 48.1 % in 2004) 
These tendencies are in accord with those of NFIE data翌
3.3 Employment Situations 
Now we observe the employment situations of single households 
(Table 5). 
Most of the people are at work, but the rate is declining as the aged 
households increase. The participation rates are 72.8% in 1989, 67.4% 
in 1994 and 61.7% in 1999. 
As shown in Figure 3 and Figure 4, almost al the households in the 
Table 5 The employment situations of single households 
1989 1994 1999 
With occupation 2,399 2,550 2,474 
employee 2,097 2,278 2,187 
permanet worker 1,974 2,071 1,954 
part-timer 123 207 233 
without occupation 895 1,232 1,538 
not occupied 880 1,186 1,439 
job hunter 15 46 99 
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youth layer are occupied without regard to gender in 1999, and its 
tendencies are the same in both 1989 and 1994. The rate of households 
without occupation in the middle aged layer remains low throughout the 
period, a few percent for male and around 15% for female (mostly for 
person over age 55). In the end, almost al men under 60 years old and 
women under 55 years old are occupied. 
Most aged households are unoccupied. For male, a lower 70% 
household is unoccupied throughout the period. On the other hand, the 
job-less percentage rises over the years for female, and reaches 86% 
(73.1 % in 1989, 79.4% in 1994 and 85.6% in 1999). Aged single 
households who continue to work are part-timers, executives of 
companies and self-employed workers. 
As a consequence, male participation rate is around 90% and 
decline only slightly over the years (91.2% in 1989, 89.7% in 1994 and 
87 .3% in 1999), while female participation rate falls sharply (60.1 % in 
1989, 52.8% in 1994 and 44.8% in 1999). Job-less percentage for 
aged group finally exceeds the occupied rates in 1999. This is because 
large numbers of aged persons are female and many of them are 
unoccupied. 
Among people with occupation, the majority remains employed. The 
employment rate is around 88 to 89% and has been stable for these 10 
years. Employees are divided in two categories: permanent workers 
and part-timers. Most of the people are permanent workers, but their 
rate is declining (94.1 % in 1989, 90.9% in 1994 and 89.3% in 1999). 
A lower 90% of the part-timers are female (Table 6). The aged female 
dominates the number, but their ratio is low (around 6%) and stable. 
The ratio of middle-aged women is highest and reaches over 15% 
(11.0% in 1989, 13.1 % in 1994 and 15.4% in 1999). The ratios of part-
Table 6 The number of part-timers in single households 
Male Female 
Data under above under above 
Al 
35 
35 to 59 
60 
Al 
35 
35 to 59 
60 
1989 20 4 11 5 107 7 51 49 
1994 25 10 6 ， 182 27 67 88 
1999 30 13 4 13 203 40 79 84 
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timers in the youth layer also rise to no small extent (0.5% in 1989 to 
1.4% in 1999 for male and 1.3% to 9.1 % for female). These phenomena 
and the increase in job-hunters evident from the last row of Table 5 are 
in accord with the difficult circumstances surrounding the youth 
described in 3.2. 
3.4 Residence Status 
Next, we examine the type of residence for single households. 
As the classification varies from year to year, we separated dwellings 
into following four categories. 
1) owned houses 
2) privately owned rented houses (including rented room) 
3) public (local public and public corporation) owned rented houses 
4) company owned houses (company housing and dormitory) 
Table 7 shows the change in owned dwellings. In 1989, the dwellings 
of single person households were mainly divided into three types, 
owned houses, privately owned rented houses and company owned 
houses. People who lived in public owned rented houses were few 
(4.8%). 
Public owned rented houses are stil minor in recent years, although 
the percentage increased slightly (5.5% in 1994 and 6.1 % in 1999). On 
the other hand, dwellers in company owned houses decreased. The 
percentage of 30.6% in 1989 goes down to 22.9% in 1999. Although 
the number of dwellers in privately owned rented houses slightly 
increased, its share falls slightly (31.8% in 1989 to 28.0% in 1999). The 
home ownership substantially increasesd9> as a result. The percentage 
jumped up from 32.8% in 1989 to 43.0% in 1999 and almost reached a 
majority. 
Now we take a look into the rate of type of dwellings by their 
Table 7 The change of possessed dwellings 
Data owned houses 
privately owned public owned company owned 
rented houses rented houses houses 
1989 1080 1048 157 1009 
1994 1458 1133 207 984 
1999 1724 1125 244 919 
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Table 8 The type of dwellers (by house classification) 
privately 
public owned company 
Data Gender Age owned houses owned rented 
rented houses owned houses 
houses 
1989 Male to 34 2.2% 24.0% 15.9% 58.8% 
35 to 59 5.0% 11.9% 7.0% 10.1% 
over60 9.1% 4.7% 6.4% 0.4% 
Female to 34 0.7% 22.5% 9.6% 28.4% 
35 to 59 21.0% 17.4% 24.2% 1.6% 
over60 61.9% 19.5% 36.9% 0.7% 
1994 Male to 34 1.6% 21.8% 8.7% 68.5% 
35 to 59 6.3% 11.3% 6.8% 9.7% 
over 60 9.9% 3.9% 6.3% 0.7% 
Female to 34 1.4% 24.7% 3.9% 18.8% 
35 to 59 17.1% 18.4% 18.8% 2.1% 
over 60 63.8% 19.9% 55.6% 0.2% 
1999 Male to 34 1.7% 21.0% 3.7% 69.0% 
35 to 59 6.7% 13.5% 6.1% 13.3% 
over 60 10.8% 5.7% 9.4% 0.4% 
Female to 34 1.4% 23.6% 7.4% 14.6% 
35 to 59 14.5% 16.2% 25.0% 2.1% 
over 60 64.8% 20.0% 48.4% 0.7% 
attributes. 
Table 8 shows the rate of dwellers'attributes for each type of 
housings. Regardless of data period, the tendencies of dwellers for 
owned houses and privately owned rented house remain stable. Senior 
and female residents are dominant in owned houses. Elderly male 
tends not to live in private owned rented houses. There is substantial 
decline in young male residents for public owned rented houses and 
young female residents for company owned housings. 
Table 9 shows the rate for type of dwellings by age and gender. For 
young male, the most popular residence is company owned houses. Its 
percentage reaches almost 70%. As they age, the rate of privately 
owned rented house is the first place, and followed by owned houses. 
For female, the popularity of company owned houses in the youth layer 
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Table 9 The type of possessed dwellings (by attributes) 
privately 
public owned company 
Data Gender Age owned houses owned rented 
houses 
rented houses owned houses 
1989 Male to 34 2.7% 28.2% 2.8% 66.3% 
35 to 59 18.5% 42.8% 3.8% 34.9% 
over 60 60.9% 30.4% 6.2% 2.5% 
Female to 34 1.5% 43.2% 2.7% 52.6% 
35 to 59 49.0% 39.3% 8.2% 3.5% 
over 60 71.3% 21.7% 6.2% 0.7% 
1994 Male to 34 2.4% 25.7% 1.9% 70.1% 
35 to 59 28.0% 38.9% 4.3% 28.9% 
over60 69.2% 21.2% 6.3% 3.4% 
Female to 34 4.1% 56.8% 1.6% 37.5% 
35 to 59 48.1% 40.3% 7.5% 4.1% 
over60 73.1% 17.7% 9.0% 0.2% 
1999 Male to 34 3.3% 26.0% 1.0% 69.7% 
35 to 59 28.6% 37.5% 3.7% 30.1% 
over60 67.1% 23.1% 8.3% 1.4% 
Female to 34 5.4% 60.2% 4.1% 30.3% 
35 to 59 48.8% 35.5% 11.9% 3.7% 
over60 76.2% 15.3% 8.0% 0.4% 
significantly goes down in these ten years. Instead, the popularity of 
privately owned rented house goes up. As for the aged population, the 
rate of owned houses dominates both male and female residents. 
To examine if the employment status effects the type of dwellings, 
we now focus on the two layers of varying employment status: men of 
60 and over and women of 55 and over (Table 10). In 1989, there was 
no remarkable difference in type of residence via employment status. 
However, more people without job in these layers tend to live in owned 
houses in recent years as the ratio of privately owned rented house 
drops instead. 
We also check the distributi~ns in space of dwellings by attributes. 
As the median space for owned houses is much wider than other type 
of dwellings10>, the size of dwellings increases with home ownership. As 
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Table 10 The type of possessed dwellings (by employment status) 
Data 
Gender & employment 
owned houses 
privately owned public owned 
age status rented houses rented houses 
1989 Men of 60 with job 64.7% 33.3% 2.0% 
and over without job 62.5% 30.8% 6.7% 
Women of 55 with job 72.6% 21.4% 6.0% 
and over without job 71.5% 21.4% 7.1% 
1994 Men of 60 with job 64.7% 27.5% 7.8% 
and over without job 74.0% 20.0% 6.0% 
Women of 55 with job 69.1% 22.8% 8.1% 
and over without job 73.2% 17.2% 9.6% 
1999 Men of 60 with job 63.5% 28.4% 8.1% 
and over without job 69.8% 21.6% 8.5% 
Women of 55 with job 69.0% 21.8% 9.3% 
and over without job 76.8% 14.9% 8.3% 
mentioned above, high ownership rate are observed among women 
and unoccupied person, which is likely to be an aged person. Therefore, 
female as opposed male, the aged as opposed the youth and unoccupied 
person as opposed occupied person tend to live in relatively wider 
residences. 
3.5 Annual income and the amount of savings 
At last, let us see the distribution of yearly income and the amount 
of financial asset of single households. Figure 5 shows the yearly 
income of al one-person households in 1999爪 Thedistribution is uni-
modal but the peak moves far to the left. 
As the distributions are distorted, we use not mean but median to 
grasp the characteristics of income and savings status. 
Annual income consists not only of salary but also business earnings, 
rent, dividend, pension, sending money and other benefits. Median of 
yearly income for al households increased gradually and grows by 
120% in ten years (226.5 in 1989, 267.0 in 1994 and 273.5 in 1999. 
Hereafter the unit of yearly income is in 10 thousand yen.). As other 
attribute-based medians increased in a similar way, we demonstrate 
only the value for 1999. 
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Figure 5 Yearly income distribution in 1999 (All households) 
The yearly income for male (370.0) is considerably greater than that 
for female (215.0), as most of female single households are unoccupied, 
aged women who do .not have much income flows. 
The income of occupied person (386.1) is greater than those of 
unoccupied person (186.0) and job-hunters (134.0). Among the wage-
earners (391.3), differences between permanent workers (411.3) and 
part-timers (188.0) are substantial. Furthermore, the growth rate was 
144% for permanent workers compared to 125% for part-timers. This 
difference further widened the gap in annual income. 
From the point of housing, households that live in company houses 
(400.0) and company dormitories (375.5) have higher revenue 
throughout the data period. This is probably due to the fact that the 
companies who can supply such housings are mostly major companies. 
Residents of privately owned rented houses (271.0) succeed, while the 
income of owned houses'dwellers (231.0) remain moderate. Most 
badly-off households live in local public owned rented houses (165.0), 
while the income of inhabitants in public corporation owned rented 
houses (259.0)12) are not so low. 
These tendencies can be explained if we observe income status by 
the age and gender constitution (Table 11). Incomes of male are larger 
than female ones in al age groups. For male, income substantially 
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Table 11 Annual income of single households (by attributes) 
Gender Age 1989 1994 1999 
Male to 34 300.0 350.0 365.0 
35 to 59 441.0 505.0 550.0 
over60 170.0 243.0 259.0 
Female to 34 220.0 263.0 294.5 
35 to 59 213.0 260.0 283.0 
over60 144.0 175.0 187.0 
(unit:10 thausand yen) 
increases in middle age and decreases in old age. On the other hand, 
for female, income slightly decreases in middle age and considerably 
decreases in the old age. These trends demonstrate the above 
mentioned income status by the employment status. 
Next, we examine the savings situations of one-person household. 
The degree of distortion in the savings'distribution is severer than that 
of annual income. This means that the number and degree of outliers, 
super large savings holder is large. 
Most of the households have savings. The number of zero savings 
holder is 276 in 1989, 229 in 1994 and 210 in 1999. The zero savings 
holders decreased even though the sample number increased. Median 
of savings for al households increased and more than doubled in ten 
years. (172.5 in 1989, 270.0 in 1994 and 350.0 in 1999. The unit of 
savings is 10 thousand yen.) Hereafter, we only discuss the 1999 
values, as the tendencies are similar. 
The savings for female (475.0) is extensively greater than that for 
male (209.0), which is quite contrary to the actual income. 
These opposite tendencies are also found in employment status. 
The median of savings for the occupied person is 229.5, while that of 
unoccupied person is 700.0 and that of job-hunters is 293.5. The 
savings of an employee is 200.0 and that of permanent worker is 198.0 
while that of part-timer is 284.5. 
One of the causes for these contrary phenomena is the high ratio of 
elder people in low-income and high-savings groups. However, there 
are some possibilities that for these bad-off groups save what litle 
money they have from their income for their future. 
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Table 12 Savings of single households (by attributes) 
Gender Age 1989 1994 1999 
Male to 34 90.0 106.0 125.5 
35 to 59 301.0 400.0 500.0 
over60 400.0 675.0 789.5 
Female to 34 82.0 100.0 110.5 
35 to 59 322.0 526.0 575.0 
over 60 452.0 580.0 665.0 
(unit: 10 thausand yen) 
From the point of different housings, the savings of owned house 
dwellers are overwhelmingly large (787.0). Succeeded by dwellers in 
public owned rented houses (350.0). The savings of residences in 
private owned rented houses (170.0) and company houses (150.0) are 
scarce in comparison. 
Observe savings status from age and gender constitution (Table 
12). In both genders, the amount of savings grows from year to year量 In
the same age groups, although no difference via gender is observed in 
the youth layer, female savings are larger than male in the middle aged 
layer. In the aged categories, the savings of female is larger than that 
of male in 1989, but this trend was later reversed. 
The analysis of income and properties shows there are extensive 
diversity in the situations and life styles of single households. 
As the aging progresses, not only female but male older generations 
increase rapidly. Currently, aged female are mostly unoccupied with 
scarce income, but they have some savings and own their residence. 
We have to think of the ways for them to make a living in the future with 
lesser pensions as the life expectancy continues to grow. In addition, 
we have to think about the increase in male aged persons, single 
households among the youth and middle-aged layers, and the growing 
wave of "parasite single", which cannot be reflected in the NFIE data. 
4. Empirical Frameworks expenditure patterns of one-person 
household 
4.1 Classification of expenditure data 
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We use item-classification expenditure data to grasp the 
characteristics of the expenditure behavior in single households. We 
focus on whether a difference is observed via various attributes (gender, 
age, employment status and the type of possessed residence) and the 
yearly income. 
In NFIE survey, households'consumption expenditure is divided 
into these 10 items: Food, Housing (Rent, Repair & Maintenance), Fuel, 
Light & Water charges, Furniture & Household utensils, Clothing & 
Footwear, Medical Care, Transportation & Communication, Education, 
Reading & Recreation and Miscellaneous. 
Food expenditure is further classified into the following 13 items: 
Cereals, Fish, Meat, Daily products and eggs, Vegetables and seaweed, 
Fruits, Oils, Fats & Seasonings, Cakes & Candies, Cooked Food, 
Beverages, Alcoholic Beverages, Eating out and Charges of board. 
While observing the expenditure patterns within the general 
categories, we noticed that the expenditure for education is rarely 
expensed in the one-person households, as the member constitutes 
only one adult 13). The contents of the education expenses are school 
(mainly, vocational school) fee and payment for reference books, so we 
added the education expenses to the reading & recreation. 
As a result, we use the following 9-item classification for general 
categories. 
1. Food 
2. Housing (Rent, Repair & Maintenance) 
3. Fuel, Light & Water charges 
4. Furniture & Household utensils 
5. Clothing & Footwear 
6. Medical Care 
7. Transportation & Communication 
8. Reading & Recreation (include education) 
9. Miscellaneous 
For food categories, charges for board are typical item for a single 
family survey. This is a charge paid for the food・provided at company 
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dormitories and shared housings. In 1999 data, 12.2% households 
spent charges of board, and majority of them lived in company 
dormitories. Because 40% of company dormitory residents do not spent 
charges of board14) , we decided to group charges of board expenses 
with eating out, as this includes meals at the company cafeteria. We 
use following 12-item classification for food categories as a result. 
(1) Cereals (2) Fish 
(3) Meat . (4) Daily products and eggs 
(5) Vegetables and seaweed (6) Fruits 
(7) Oils, Fats & Seasonings (8) Cakes & Candies 
(9) Cooked Food (10) Beverages 
(11) Alcoholic Beverages (12) Eating out (includes Charges 
of board) 
4.2 The problem of zero expenditures 
Micro data provide wide variety of useful information about consumer 
behavior, but the problem of zero expenditures often takes place when 
using micro data on household expenditure. 
The number of households who reports zero expenditure in NFIE 
data is shown in Table 13. Zero expenditures exist in al categories 
except 1.Food. They sometimes occur in considerable numbers 15>. 
We also have to be careful in distinguishing expenditure from 
consumption. As expenditure is observable, while consumption is not, 
we have to use data for expenditures in the empirical analyses. The 
theoretical framework for consumer behavior on the other hand, such 
as utility maximization and derivative demand systems, is based on 
consumption. While expenditures are sometimes recorded as zero for 
some commodities during the survey period, they may not occur in the 
true consumption of commodities. Thus, we have to use some means 
to solve these problems. 
There are three possible sources for such zero expenditures (Keen 
(1986), Pudny(1989)). 
First, some consumers may not preferto consume some commodities, 
for example alcohol and tobacco. In this case, consumers are at a 
corner solution. Second, some commodities may have the longer 
purchase interval than the survey period. In this case, zero expenditure 
may be recorded although the commodity is actually consumed in the 
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Table 13 The number of zero expenditures 
1989 1994 1999 
1. Food ゜ ゜ ゜2. Housing 870 982 1091 
3. Fuel&Light 726 588 84 
4. Furniture 372 404 371 
5. Clothing 389 490 623 
6. Medical care 917 924 823 
7. Transportation 59 50 43 
8. Recreation 69 59 82 
9. Others 24 42 61 
(1) Cereals 154 152 106 
(2) Fish 622 647 650 
(3) Meat 708 768 818 
(4) Daily products 350 342 262 
(5) Vegetables 594 606 551 
(6) Fruits 535 794 797 
(7) Seasonings 735 714 693 
{8) Cakes 140 198 157 
(9) Cooked food 223 151 125 
(10) Beverages 244 236 226 
(11) Alcohol 1532 1780 1787 
{12) Eating out 328 418 461 
long run. Third, there may be misreport. For some reason, commodity 
purchases are not recorded although the purchases actually occur. 
This article is based on an assumption that there is no misreport. As 
al categories in our data include some sort of expendables, we 
concentrate on the case 1, corner solution problem. 
In next section, we introduce the procedures of Fry, Fry and Mclaren 
(2000, 2001) to deal with the zero expenditure problems and examine 
the empirical frameworks adopted in this article. 
4.3 The frameworks to deal with zero expenditures 
Fry et al. (2000, 2001) deal with zero expenditure problems in budget 
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share models. In this article, we apply modified procedures of 
compositional data analysis to estimate a demand system with zero 
expenditures generated by corner solutions (Fry et al. (2000)). 
Applying compositional data analysis methodology (Aitchison(1986)) 
to budget shares, the model with suitable stochastic errors will be 
log(w;/wN) = log(W;/W.』+v;, (i = 1,・ ・ ,N -1) 
where w denotes observed budget share, W denotes the deterministic 
component derived from economic theory and v stands for errors (Fry 
et al. (1996)). 
As this approach use the log-ratios, derived model satisfies the 
restriction that shares should be constrained within the internals from 
zero to one. Moreover, as the distributions of each commodity's 
expenditure are abundantly biased to the left, taking logarithmic of data 
is valid in correcting the bias. However, this approach cannot be applied 
when zero data (expenditures) exist. So, Fry et al.(2000) proposed a 
modified and extended compositional data analysis method, which can 
be dealt with data, including observations where the budget shares are 
zero. The proposed procedures are based on zero replacement 
techniques, which introduced by Aitchison (1986). Fry et al.(2000) 
modified this technique for budget share model. 
Consider the situation we observe a composition of M zeros and 
N -M nonzero components for a certain household. M's are probably 
varying from household by household. Fry et al. proposed that we 
replace zeros forてAand subtract wi x rs from nonzero components to 
vanish zeros and adjust nonzero shares to preserve ratio's order. 
てA 尋 (M+l)(N-M)/N2, 
Ts= 8 M(M +l)/N2, 
where <Sis maximum rounding error16>. Remaining issue is how to set 
てA,Ts andふ Interms of expenditure, the minimum value a zero should 
be replaced with is 1 (yen). So, we can set zero replacementてA as 1 
divided by the certain value of total expenditure 1>. Once r-A is settled, 
we can derive r-s andふ Inthe end, we can get the'zero-replaced' 
data. 
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As a demand system, we adopt the Modified Almost Ideal Demand 
System (MAIDS) which was proposed by Cooper and Mclaren(1992). 
MAIDS is the extended version of Al Demand System (Deaton and 
Muellbauer (1980)) and satisfies regularity over a wider region than Al 
Demand system does (McLaren et al.(1995)). 
Adopting MAIDS specification, derived Engel curve in share form 
is 
W; = 
a; 十且log(YI K) 
1 + log(Y / K)' 
where Y denotes total expenditure and K is a normalize factor and we 
set it as minimum total expenditure 18). To satisfy adding-up, parameters 
should be Z:ai =O and Z:Pi =I .
The expenditure elasticities of MAIDS is given by: 
e1 =1+—x 
1 /J; -~ 
W; 1 + log(Y / K)・ 
In next section, we report the empirical results and examine whether 
the yearly variation and the difference with・attributes exist in the 
expenditure behavior of single households. 
5. Empirical Results 
We use OLS method and estimate MAIDS framework Engel curves 
for various (classified by attributes) data19)_ Look at the expenditure 
elasticities derived from those estimates and valued at median 
household of expenditure. 
Table 14 shows expenditure elasticities of al households in each 
year. Upper box is for general categories and lower stands for food 
categories. In most cases, elasticities of certain commodity are not far 
removed from the data point. However, some elasticities look a bit 
peculiar. For example, elasticity for (?)seasoning in 1989 is negative 
value and that for 6.Medical care in 1994 and those for (11)alcohol 
beverages are unrealistically large. In these cases, median households 
seldom spend for these commodities and extreme reactions of such 
household are worked out. We calculate elasticities at four evaluate 
points20) besides median (Table 15) to figure out the ffect of expenditure 
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Table 14 Expenditure Elasticities for All Households (valued by median) 
1989 1994 1999 
1. Food 0.6543 0.6429 0.6689 
2. Housing 1.9708 1.7295 1.6309 
3. Fuel&Light 0.1500 0.2112 0.1454 
4. Furniture 1.4815 1.6962 1.4884 
5. Clothing 1.7591 1.7921 1.8855 
6. Medical care 0.7015 2.0413 1.0655 
7. Transportation 1.5419 1.4189 1.3771 
8. Recreation 1.4704 1.4325 1.5122 
9. Others 1.3033 1.4453 1.5090 
(1) Cereals 0.1839 0.3226 0.3566 
(2) Fish 0.4228 0.6492 0.6004 
(3) Meat 0.3412 0.4609 0.5536 
(4) Daily products 0.7720 0.2044 0.2956 
(5) Vegetables 0.1870 0.3766 0.4334 
(6) Fruits 0.3751 0.5658 0.6107 
(7) Seasonings —0.0781 0.2759 0.3885 
(8) Cakes 0.5043 0.7573 0.6965 
(9) Cooked food 0.8962 0.9417 0.9235 
(10) Beverages 0.9135 1.0309 1.0204 
(11) Alcohol 6.4755 7.2524 4.0308 
(12) Eating out 1.8989 2.0071 2.0649 
level in elasticities. 
Elasticities have obvious differences via evaluation points. The 
behaviors of household which expend litle for that commodity (column 
of 1st quantile) are rather extreme, while almost al commodities seems 
to lose their characteristics for household of maximum expense. 
We often observe very limited expense even at the median level in 
following attribute-based analysis. In this paper, we use not median but 
mean point to evaluate elasticities. 
Now, examine elasticities for al housholds21 >.For general categories, 
5.Clothing, ?.Transportation, 8.Recreation and 9.0thers are assessed 
as luxuries. 2.Housing22> and 4.Furniture are also judged rather 
Table 15 Expenditure Elasticities of All Households in 1999 
(valued by various points) 
1st Qu Mean 3rd Qu Max 
1. Food 0.6149 0.6852 0.7066 0.7516 
2. Housing 1.0508 0.9123 0.7965 
3. Fuel&Light -0.4208 0.2796 0.4109 0.8160 
4. Furniture 3.5283 1.0523 1.0089 0.8535 
5. Clothing 6.6222 1.3523 1.1755 0.8743 
6. Medical care 3.3032 0.8647 0.8429 0.8494 
7. Transportation 1.9842 1.2185 1.0948 0.8818 
8. Recreation 2.3247 1.3149 1.1659 0.8989 
9. Others 2.2930 1.3085 1.1597 0.8981 
(1) Cereals -0.2222 0.4717 0.5661 0.8135 
(2) Fish —0.4013 0.6455 0.7024 0.8265 
(3) Meat —0.6251 0.6217 0.6839 0.8268 
(4) Daily products —0.5146 0.4274 0.5488 0.8124 
(5) Vegetables —1.1162 0.4845 0.6061 0.8063 
(6) Fruits —0.6533 0.6783 0.7188 0.8317 
(7) Seasonings —1.2442 0.5031 0.6087 0.8227 
(8) Cakes 0.5899 0.7166 0.7425 0.8310 
(9) Cooked food 1.1139 0.8861 0.8604 0.8463 
{10) Beverages 1.3830 0.9448 0.9022 0.8453 
(11) Alcohol 1.3232 1.2047 0.8571 
(12) Eating out 6.2901 1.7078 1.3017 1.0324 
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(— means household at that point does not spend those commodities.) 
luxurious. Meantime, the basic need of 3.Fuel and Light, 1.Food and 
6.Medical care are strongly estimated. For food categories, (11)Alcoholic 
Beverages and (12)Eating out are considered as luxuries. (9)Cooked 
food and (1 O)Beverages are also judged as luxurious. On the other 
hand, (1)Cereals, (4)Daily Products (egg and milk) and (5)Vegetables 
are estimated as basic needs'food. These consequences seem 
appropriate and can be understood in a practical manner. 
Look into the effect of attributes on household behavior. First, we 
examine how age and gender affect the elasticities (Table 16). 
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General tendencies of necessities and luxuries are the same as 
those of all household case and nothing remarkable in value are 
observed among specific age or gender categories. Generally speaking, 
both for general and food categories, elasticities of most commodities 
grow {slightly) larger as the household grows older. However, in 
6.Medical care and ?.Transportation, elasticities dwindle considerably. 
In these commodities, basic needs grow as households'age. While, 
elasticities for female are larger in most cases than those for male in 
the same age groups, exceptions are in 4.Furniture, ?.Transportation 
Table 16 Expenditure Elasticities by age and gender in 1999 
Men Women 
Under35 35 to 59 Over60 Under35 35 to 59 Over 60 
1. Food 0.6155 0.6366 0.7629 0.6367 0.6513 0.6772 
2. Housing 0.7547 0.8633 1.0033 1.0186 0.8725 1.2806 
3. Fuel&Light 0.3089 0.3462 0.3803 0.4499 0.2997 0.3965 
4. Furniture 1.0647 1.1226 1.2792 1.0183 1.0898 1.1894 
5. Clothing 1.1037 1.0930 1.3560 1.1159 1.3421 1.6521 
6. Medical care 1.2007 0.7493 1.0715 1.2585 1.0615 0.9251 
7. Transportation 1.3964 1.2533 1.1299 1.0245 1.1869 0.9368 
8. Recreation 1.4380 1.2998 1.3738 1.4105 1.2580 1.2304 
9. Others 1.1292 1.6055 1.3076 1.2883 1.4682 1.3041 
(1) Cereals 0.0742 0.1345 0.5630 0.5054 0.5917 0.8285 
(2) Fish 0.5330 0.4714 0.8338 0.8308 0.9550 0.9542 
(3) Meat 0.1653 0.4259 0.8106 0.6300 0.9136 0.9684 
(4) Daily products 0.4259 0.3855 0.5999 0.4980 0.5893 0.6686 
(5) Vegetables 0.2235 0.3633 0.6673 0.6544 0.7894 0.8206 
(6) Fruits 0.4363 0.5195 0.8229 0.6825 1.0341 1.0394 
(7) Seasonings 0.3522 0.4864 0.8239 0.5748 0.7246 0.8108 
(8) Cakes 0.4494 0.6348 0.9100 0.6309 1.0865 1.0408 
(9) Cooked food 0.5350 0.6549 0.8164 0.8536 0.8979 0.9625 
(10) Beverages 0.6239 0.6180 0.6917 0.7712 0.8941 1.0606 
(11) Alcohol 1.2287 0.8341 1.1575 1.5800 1.3224 1.3012 
(12) Eating out 1.3232 1.5438 1.9439 1.4411 1.4739 1.6060 
(Elasticities are evaluated at the mean household.) 
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and 8.Recreation. 
When we investigate the elasticities evaluated at the median level, 
the behavior of male youth layer is rather peculiar, especially in food 
categories. That means the expenditure distribution for male youth is 
severely distorted and zero or scarce expenditures are often observed. 
These tendencies are mainly observed in material foods, such as fish, 
meat, vegetables and fruits. 
For commodity level, elasticities of 2.Housing and (11)Alcoholic 
Beverages have extreme values. This is due to the NFIE data definition 
Table 17 Expenditure Elasticities by employment status in 1999 
Occupied Unoccupied 
Permanet 
Part-timers 
workers 
1. Food 0.6499 0.6839 0.6134 0.6940 
2. Housing 0.9615 1.1296 0.9302 0.7474 
3. Fuel&Light 0.2789 0.3905 0.3575 0.4009 
4. Furniture 1.1707 1.1926 1.3371 1.0130 
5. Clothing 1.1828 1.6139 1.1062 1.5342 
6. Medical care 0.8849 1.0425 1.0639 0.9031 
7. Transportation 1.1977 1.0391 1.2404 1.0030 
8. Recreation 1.3222 1.2828 1.2979 1.4288 
9. Others 1.4254 1.2995 1.4063 1.6642 
(1) Cereals 0.3681 0.7142 0.2526 0.9822 
(2) Fish 0.6209 0.9570 0.6536 0.9402 
(3) Meat 0.5189 0.8997 0.4000 0.9912 
(4) Daily products 0.3457 0.6705 0.3267 0.6897 
(5) Vegetables 0.4431 0.7866 0.4021 0.7819 
(6) Fruits 0.6234 1.0329 0.6228 1.0339 
(7) Seasonings 0.3978 0.8144 0.2580 0.6852 
(8) Cakes 0.5538 1.0272 0.4438 0.9777 
(9) Cooked food 0.7587 0.9681 0.6736 0.9027 
(10) Beverages 0.8057 0.9779 0.7483 0.8301 
(11) Alcohol 1.2554 1.3960 1.2356 1.4449 
(12) Eating out 1.5133 1.7262 1.4588 1.3689 
(Elasticities are evaluated at the mean household.) 
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problem for 2. Housing and characteristics of commodity itself for 
(11)Alcoholic Beverages. 
Next, look into the relationship between employment status and 
consumer behavior. Table 17 shows elasticities for occupied and 
unoccupied households. It also shows the behavior of permanent 
workers and part-time workers within employees. 
Comparing the occupied and unoccupied household, both for 
general and food categories, elasticities of unoccupied household are 
(slightly) larger than those of occupied household for most commodities. 
Above al, considerable divergences are observed in luxurious 
commodities (4.Furniture and 5.Clothing) and food categories. 
Exceptions are only ?.Transportation, 8. Recreation and 9.0thers. As 
76.5% of unoccupied persons are aged female and 80.7% of aged 
female are unoccupied, elasticities for unoccupied persons are close to 
those of aged female (the last column of Table 16). 
In most commodities, elasticities are generally larger in part-timer 
households than in permanent workers. Exceptions are in 2.Housing, 
4.Furniture, 6.Medical care and ?.Transportation for general categories 
and (12)Eating out for food categories. These commodities are judged 
as luxuries in al household case except 6.Medical care. 
Table 18 shows the variety of elasticities that occur from the type of 
residence. For residents in company owned houses, as most of them 
are male and al of them are occupied, obtained elasticities are 
somewhat different from those that live in other type of housing. 
Discrepancies are large especially in food (cooking material) items. 
Although many type of households live in private and public rented 
houses, the ratio of the aged female households are relatively high in 
owned houses. In consequence, elasticities of owner of owned 
houses23) are similar to those of aged female households (the last 
column of Table 16) and unoccupied households (the second column 
of Table 17). 
Finally, we look into the effect of annual income on elasticities. In 
Table 19, certain discrepancies but no common properties are observed. 
It seems that the trend of income class between 500 to 599 category is 
somewhat different from others, but the tendency is distinct. Table 20 
may provide key to solving this problem. According to this table, the 
ratio of male and occupied persons increases basically with the annual 
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Table 18 Expenditure Elasticities by the type of residence in 1999 
Owned houses 
Privately owned Public owned Corporation 
rented houses rented houses owned houses 
1. Food 0.6652 0.7618 0.7594 0.6431 
2. Housing 2.0737 0.7019 1.0079 0.5162 
3. Fuel&Light 0.3761 0.2849 0.2861 0.3429 
4. Furniture 1.1640 0.9559 0.8362 0.8692 
5. Clothing 1.4606 1.4950 1.3657 0.9150 
6. Medical care 0.9104 0.9865 0.8140 0.8919 
7. Transportation 1.0913 1.3457 1.0592 1.3060 
8. Recreation 1.1741 1.7524 1.3440 1.2752 
9. Others 1.2383 1.4553 1.5464 1.4662 
(1) Cereals 0.7241 0.3787 0.6473 0.1349 
(2) Fish 0.8465 0.6249 0.8218 0.6247 
(3) Meat 0.8778 0.5752 1.0023 0.0540 
(4) Daily products 0.5560 0.4393 0.7373 0.3534 
(5) Vegetables 0.7193 0.4409 0.7601 0.0582 
(6) Fruits 0.9238 0.6140 0.7188 0.2306 
(7) Seasonings 0.7577 0.4720 0.7292 0.0103 
(8) Cakes 0.9285 0.6607 0.8756 0.2972 
(9) Cooked food 0.9587 0.9513 0.8165 0.6415 
(10) Beverages 0.9541 0.9233 0.9201 0.6808 
(11) Alcohol 1.3570 1.3689 1.6549 1.2730 
(12) Eating out 1.7829 1.7365 1.7912 1.3035 
(Elasticities are evaluated at the mean household.) 
income. However, the ratios in most affluent class are slightly below the 
level of second affluent class, which means that the rate of female and 
unoccupied persons are relatively high in the most affluent class. 
Likewise, the ratios in most badly off class are slightly above the level 
of second badly off class. Consequently, if we look at the results 
obtained from a viewpoint of not annual income but attributes, such as 
gender, age, and therefore employment status, we can easily capture 
their characteristics. This viewpoint is also effective as the living of 
single households, especially of aged households, are dependent on 
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not only annual income but also liquidation of savings. 
Table 19 Expenditure Elasticities by annual income in 1999 
annual income 
Under 
100-199 200-299 300-399 400-499 500-599 
Over 
100 600 
1. Food 0.6941 0.6330 0.5710 0.5076 0.5863 0.6386 0.5693 
2. Housing 1.1700 1.1191 1.4097 0.9356 1.0806 1.8165 1.0207 
3. Fuel&Light 0.4284 0.2997 0.3290 0.4287 0.2649 0.4235 0.3427 
4. Furniture 1.1412 1.2312 1.3015 1.4873 1.5229 1.6594 1.1748 
5. Clothing 1.5250 1.4123 1.3090 1.5985 1.3713 1.1911 1.1910 
6. Medical care 0.9545 0.8115 1.2306 1.1284 0.9291 0.9824 1.1362 
7. Transportation 1.1318 1.0459 0.9660 1.2920 1.0868 1.1205 1.1701 
8. Recreation 1.4213 1.3225 1.2276 1.4060 1.4137 1.1011 1.0178 
9. Others 1.3918 1.5728 1.3271 1.1856 1.2820 0.9225 1.4625 
(1) Cereals 0.6487 0.7073 0.7599 0.4758 0.4061 0.3956 0.6185 
(2) Fish 0.8127 0.9199 1.0304 0.8711 0.6962 0.9032 0.7645 
(3) Meat 0.8368 0.8776 0.8404 0.6726 0.7512 0.5494 0.7350 
(4) Daily products 0.6820 0.7260 0.4602 0.4413 0.2335 0.4725 0.4282 
(5) Vegetables 0.6505 0.8436 0.7601 0.6560 0.4697 0.7867 0.5583 
(6) Fruits 0.9222 1.1268 0.9655 0.9331 0.9837 0.6432 0.5609 
(7) Seasonings 0.6528 0.7652 0.7853 0.5377 0.5297 0.3645 0.8148 
(8) Cakes 0.8791 0.9097 0.8945 0.5847 0.5056 0.5436 0.6847 
(9) Cooked food 1.0663 0.9829 0.9561 0.6808 0.5761 0.5189 0.6562 
(10) Beverages 0.9395 0.8664 0.9445 0.7952 0.8167 0.8203 0.6847 
(11) Alcohol 1.5180 1.1878 1.4013 1.4499 1.2732 0.9179 0.8015 
(12) Eating out 2.0127 1.6000 1.3774 1.4357 1.4173 1.3559 1.3856 
(Elasticities are evaluated at the mean household. The unit of annual income is 10 thousand 
yen.) 
Table 20 The ratio of male and occupied persons in income classes in 1999 
annual income 
Under 
100-199 200-299 300-399 400-499 500-599 
Over 
100 600 
male 19.3% 16.3% 28.2% 51.1% 63.7% 72.4% 65.4% 
occupied 23.1% 35.7% 52.9% 77.1% 87.3% 95.1% 92.7% 
(The unit of annual income is 10 thousand yen.) 
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6. Summary and some remarks for future analysis 
We use micro data of National survey of Family Income and 
Expenditure of 1989, 1994 and 1999 to examine the characteristics 
and expenditure patterns of one-person households to demonstrate 
that there are vast variations by attributes, such as sex, age, job status, 
type of residence and annual income. 
Adopting methodology of Fry et. al.(2000) in dealing with the problem 
of zero observations into the MAIDS framework, we can obtain proper 
expenditure elasticities even for the cooking ingredient items. 
Discrimination between necessities and luxuries are similar in most 
cases. However, some fairly strong dispersions by attributes are 
observed in elasticities. Among attributes, major contributing factors 
are the age followed by sex. Other attributes, in a sense, can be 
reorganized from the viewpoint of age and sex. As these attributes 
influence the consumption pattern of one-person household 
considerably, neglecting these household characteristics just increase 
possibilities for miscalculation. 
As the aging of the general population progresses, the ratio of single 
households will continue to increase for a considerable period in the 
future. We see from our analysis, that even aged unoccupied female 
households managed to make a decent living until at least 1999. Their 
income may be scarce, but they have some savings and own their 
residence. We have to think of the ways to cope with longer life 
expectancy, lesser pension and ever increasing aged population in 
both sexes, as well as growing youth one-person households. The 
analysis of not average level (macro) data but micro data is extremely 
useful to that end. 
Notes 
*) We are deeply grateful for the Research Centre for Information and Statistics 
of Social Science, Institute of Economic Research, Hitotsubashi University for 
giving us this opportunity. 
1) The names of ministries and agencies mentioned here are those after the 
reorganization of 2001. 
2) From the autumn of 2004, we can use certain micro data as the COE 
program by Research Centre for Information and Statistics of Social Science, 
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Institute of Economic Research, Hitotsubashi University. Although it is stil at a 
trial stage, this program provides micro data of official statistics to applicants. 
Once approved they are able to use applied micro data for six month period. 
Three surveys that include National survey of Family Income and Expenditure 
are currently available for research. (See details in http://rcisss.ier.hit-u.ac. 
jp/.) 
3) Statistics Bureau also conducts the Family Income and Expenditure Survey 
every month since 1953. This survey covers al parts of Japan but focuses on 
consumption behavior, neglects one-person households and includes farm 
families only from 2000. 
4) "General households" stands for families whose members are two and 
above. 
5) The number of data is decreased from the original because of the suppression 
treatment. 
6) All the age over 80 are described "80". 
7) This classification is applied in the survey of the Income and Expenditure 
Survey for One-person households {The Statistics Bureau, Management and 
Coordination Agency). Although 10 years old age classification is used in NFIE 
itself, we use this classification for comparison. 
8) However, we have to be aware of the fact that the data used for this analysis 
does not cover these concealed tendencies of the youth. 
9) However, the number of households bearing housing loan scarcely increased 
(5.6% in 1989 to 6.1 % in 1999). 
10) In 1999, the median space for owned houses is 99.0m2 for name of his/her 
own and 89.4m2 for name of others. The median space for privately owned 
rented houses is 36.0m2 for proprietary facilities, 40.0m2 for sharing facilities 
and 30.1 m2 for rented room. For public owned rented houses, the median 
space is 48.9m2 for local government owned one and 45.3m2 for public 
corporation owned one. The median space for company housing is 40.0m2 
and that of company dormitory is 15.0m乞Thesimilar magnitude relations are 
observed in other data. 
11) The shapes of the distribution are similar regardless to data year and 
attributes. 
12) Only in 1989, the income of dwellers in public corporation owned rented 
houses is exceptionally high (314.5) and exceeds that in private owned rented 
houses (231.0). 
13) The numbers of households who reported expense for education are 38 
within 3,294 households in 1989, 23 within 3,782 in 1994 and 11 within 4,012 
in 1999. 
14) The ratios of households who spend charges of board are 16.4% in 1989 
and 12. 7% in 1994. Around 40% of company dormitory residents do not spend 
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charges of board in any year. 
15) Zero expenditures for 2.Housing may look strange. As NFIE does not 
consider imputed rent, housing expenditures consist of rent and mending fees. 
In consequence, zero expenditure occurs for households who live in owned 
houses that did not expense mending fees. This covers over three fourths of 
households with owned houses. 
16) Original procedure suggests subtracting rs from nonzero components. 
However, this procedure is not ratio preserving and cause problems in 
application for budget share model. Fry et al.'s method conquers this problem. 
Moreover, it is persuasive as the amount taken from the nonzeros is proportional 
to the size of nonzero values. 
17) Fry et al.(2000) tried several values of total expenditure to confirm the 
robustness of different values of打s.We adopt the median value as we 
compare groups of different attributes'. 
18) By this normalization, regularity is satisfied al over the sample space 
(Cooper and Mclaren(1996)). 
19) For the estimation of items in food categories, we use the expenditure of 
1.Food as'total expenditure'. 
Most estimates of parameters are significant but they sometimes do not satisfy 
the sufficient conditions for the regularity of MAIDS, that is al a/s and /3/s are 
nonnegative. As the duration of service has predetermined for six months in 
RCISSS's trial offering, we were unable to solve this problem within the 
available time frame. 
20) Except 1.Food in general categories, minimum amount of expenditure is 
zero. So, we do not use minimum value for evaluation. 
21) As the variation with time of elasticities at the mean point is more of the 
same as those at the median, we do not place the elasticities at the mean in 
1989 and 1994. 
22) However, we have to pay attention to its substances. See notes 15). 
23) The result of elasticity of 2.Housing should be treated by making an allowance 
for the definition of housing in NFIE. See notes 15). 
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